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This report is the international preliirdnary examination report, established by tMs Mernational Preliminary 
Exairdning Authority under Article 35 and transmitted to the applicant according to Article 36. 
This REPORT consists of a total of ^Z. sheets, including this cover sheet. 
This report is also accompanied by ANNEXES, comprising: 

a. \S(sent to the applicant and to the International Bureau) a total of J_ sheets, as follows: 

/ □ sheets of the description, claims and/or drawings which have been amended and are the basis of 
( this report and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 

and Section 607 of the Administrative Instructions). 
□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment 
that goes beyond the disclosure in the international application as filed, as indicated in item 4 ol 
Box No. I and the Supplemental Box. 
b n (sent to the International Bwvau only) atotal of 

, containing a sequence listing and/or tables related thereto, in electronic to only as 
Indicted in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicabuity, citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/US05/03092 



Box No. I Basis of the report 



1. With regard to the language, this report is based on: 

<] the international application in the language in which it was filed. 
□ a translation of the international application into English, which is the language of a translation furnished for the 
purposes of: 

| | international search (under Rules 12.3 and 23. 1(b)) 
| | publication of the international application (under Rule 12.4(a)) 
□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

annexed to this report): 

| | the international application as originally filed/furnished 
3 the description: 

pages 1-22.27-29 and 33-46 as originally fileoVfurnished _ ^ 

pages* 23-26 and 30-32 received by this Authority on 06 September 2005 (06.09.2005) . 



pages* NONE 



received by this Authority on . 



Xl the claims: 
pages 47-51 



pages* NONE 



pages* NONE 



pages* NONE 



as originally fileoVfurnished 

~ a S amended (together with any statement) under Article 19 

received by this Authority on _ 

received by this Authority on . 



the drawings: 
pages 1/3-3/3 



pages* NONE 



pages* NONE 



. as originally filed/furnished 
received by this Authority on . 
_ received by this Authority on . 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
| | The amendments have resulted in the cancellation of: 

□ 
□ 



□ 
□ 



the description, pages 

the claims, Nos — . ■ 

the drawings, sheets/figs . ■ 

the sequence listing (specify): 

any table(s) related to the sequence listing (specify): 



4 □ This report has been established as if (some of) the amendments annexed to this report and listed tod^ .^nmade , 
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages _ 
the claims, Nos 



the drawings, sheets/figs. 



the sequence listing (specify): — 

any table(s) related to the sequence listing (specify): 



Ifitern 4 applies, some or all of those sheets may be ma rked "superseded. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) 



Claims 5-8.25.26,28-3 0 and 32-34 
Claims 1-4. 9-24.27,31 



_YES 
NO 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims 5-8. 25-26. 28-30. 32-34 



Claims 1-4. 9-24.27,31 



_YES 
NO 



Claims 1-34 



Claims NONE 



JYES 
NO 



GILBERTSON et al disclose a demoralized bone matrix, and a stabilizing means (see column 11, «* es 26 :^ .^j^f 8 
ma ytate £™pla^ 

^en^ 

out by GILBERTSON et al. The instant claims are antidpated by GILBERlbUJN et ai. 

Claims 1-4, 9-24, 27 and 31 lack an inventive step under PCT Article 33(3) as being obvious over GILBERTSON et al. 

GTT RPRTSON et al disclose a demoralized bone matrix, and a stabilizing means (see column 1 1, lines 26-67) The implants 

GILBERTSON et al. 

Claims 5-8 25 26 28-30, 32-34 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or 
fairly suggeSe int deminerlLd bone matrix composition additionally containing water, hyaluroruc add, and protease mlnbnors. 

Claims 1-34 lack the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter 
claimed can be made or used in industry as a composition used for bone healing. 



Form PCT/IPEA/409 (Box No. V) (April 2005) 



higher fatty acids such as lauric acid, myriatic acid, pa.mi.ic acid, stearic acid, behenic 
acid, and arachidic acid- 

[ 57 , The addition of water substitutes to a composition also haa the benefit of 
making the composition flowable and moldable. 

,58] Mmm ****** *» ^oration of atabHteing agc„ K mto me 

inventive formulations is generally accomplished by spending the molecule or 
mol ecules of interest in an appropriately compatible buffer as will be known to those 
skilled in .he art. This buffer is .hen mixed with matrix in a relatively low liquid-to- 
soHdvoiumere.io.ofonnas.urry. Preferably, the pHof.be buffer la app^ximately 
dH 7 4 in embodiment* where me composition is acidified, the pH of the buffer ,a less 
LphysiologicalpH la approximate.y the pH desired in me final DBM composition. 
In certain embodiments, the buffer with the stabilizing agent(s) is mixed wth 
ivophilized mattix. The S .u„y may then be lyophilized and used to prepare the desued 
DBM formulations. 

[59] 
[60] 
[611 
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[62] 

[63] In one embodiment, DBM particles are encapsulated with a thin layer of a water 
immiscible material. The encapsulated particles are then mixed with an aqueious 
solvent or carrier to produce a composition of the desired consistency. The coating 
excludes water from the DBM and serves to stabilize the activity. The water 
immiscible material is 
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DI eferably biodegradable, such as tyrosine polycarbonates, polyfumarates, tyrosme 
^.yarylatea, and poly-or.hoes.ers such as polylacnde, polygaladde, and co-polymers 
hereof. These polymers are biodegradable, and their properties ean be modrfied by 
aitering ft. ehain length or degree of cross-linking of the polymer and/or me ehemreal 
structure of the monomers. Additionally, co-polymers ean be prepared usmg 
combinations of resorbable polymers. Alternatively, a lipid or other lipophmc matenal 
U used, in many embodiment me encapsulating materia, is dissolved in a volatde 
Si sueh as an alcohol or chlorofonn. The solvent is men mixed wi«h me DBM and 

( r,^f "Cme inhibnors useful in the practice of the present invention may include, 
for example, acid protease inhibitors, serine protease inhibitors, metalloprotease 
inhibitors (see Whittaker e, aL "Matrix Melalloproteinases am. their Inhibiters-Curren. 
Stems and Future Challenges" OSM-**-- 17(1):3-U ; incorporated herem by 
reference), cysteine protease inhibitors, glyconase inhibitors, and glycosrdase 
inhibitor, Specific protease inhibitors useft.1 in the practice of me present ,„ven.,on 
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ttfc for example, aprotinin, 4<»-d»-M)N-«-*^ fluoride (AEBSF), 

mphal-anfichymotrypsta, anfitiuombin HI, alptal-anthrypsm, 4- 
aminophenyhnethane S ulfony.-fl»oride (APMSF), arphamenine A, arphamenme B, E- 
64 bestatin, CA-074, CA-074-Me, oalpain inhibitor I, oalpam inhibitor II, ca«heps,n 
inhibitor, chymostatin, dlisopropylfluorophosphate (DFP), dipeptidylpeptidase IV 
inhibitor, diprotin A, &64o, E-64d, E-64, ebe.ao.one A, ebelactone B, EGTA, 
elastatinal, foroxymithine, hirudin, leuhistin, leupepfin, alpha2-macroglobu..n 
phenylme.hylau.fony. fluoride (PMSF), pep*attn A, phebestin, 1,,0-phenanthrohne 
phosphoramidon, ehymostatin, benzathine HC, anfipain, epsUon-anunocaproto ae.d, 
Ldry.ma.euuide, trypsin inh.bi.or, 1 . h . 0 ro.3.^.a m .do-7^,J»c-2.hep«none 
(TLCK), l-oh.oro-3-to S y.am.do-4-phe„y.-2-bu B none (TPCK), trypan, ttdttbrtor, 
sodium EDTA, and the TIMPs claaa of meta.loprcte.nase inhibitors. Partteulariy useful 
ones ate those atable nnder aoidie conditiona and effeetive at aeidie cond.ttom, 
[651 

[67] Covalen, Modification ofDBM. The DBM may be eovalently modified by the 
addition of polyethylene glycol or slly.at.on. 
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agent so that the osteoinducing agent is available immediately upon implantation of the 
DBM. 

179] Osteoinducing agents include any agent that leads to or enhances the formation 
of bone. The osteoinducing agent may do this in any manner, for example, the agent 
ma y lead to the recruitment of cells responsible for bone formation, the agent may lead 
to the secretion of matrix which may subsequently undergo mineralization, the agent 
may lead to the decreased resorption of bone, etc. Particularly preferred osteoinducing 
agents include bone monogenic proteins (BMPs), transforming growth factor (TGF- 
B) insulin-like growth factor (IGF-1), hormones including parathyroid hormone (PTH), 
and angiogenic factors such as VEGF. In one preferred embodiment (Example 12), the 
inducing agent is genetically engineered to comprise an amino acid sequence which 
promotes the binding of the inducing agent to the DBM or the carrier. Sebald et al. m 
PCT/EPOO/00637, incorporated herein by reference, describe the production of 
exemplary engineered growth factors, suitable for use with DBM. 

Formulation 

[80] Improved osteogenic compositions of the present invention may be formulated 
for a particular use. The formulation may be used to alter the physical, biological, or 
chemical properties of a DBM preparation. A physician would readily be able to 
determine the formulation needed for a particular application taking into account such 



etc. 
[81] 
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,82, Physical properties such as deformability and viscosity of the DBM may also be 
hosen depending on the particular Oiniea, apphcation. The partie.es of the Unproved 
DB M may be mixed wi,h other materials and fectors ,o improve other character-sues of 
limp,!.. For example, «he Improved DBM materia, may be mixed wHhomer agents 
to improve wonnd healing. These agents may include drugs, proteins, pephdes, 
nucleotides, solvents, chemical compounds, bWogical molecules, etc. 
,83] The particles of DBM (or inventive DBM material) may also be formed mto 
various shapes and configuration, The particles can be formed into rods, stnngs, 
sheets, weaves, solids, cones, discs, fibers, wedges, coils, coiled co.ls, e,c. 
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[84] 



,85, In another embodimen. of the invention, inventive DBM compositions havmg a 
pre-selecteu threo-dimensional shape are prepared by repeated application of .ndtvtdnal 
Lrs of DBM, for example by 3-D printing as described by Chna e, at. V.S. Patents 
5 490 962; and 5,518,680, each of which is incorporated herein by reference and Sachs 
e', /u.S. Paten. 5,807,437, incorporate* herein by reference. Different 
comprise individnal stabilized DBM preparations, or alternatively may compr.se DBM 
tayers treated «fth stabilizing agents after deposition of multiple layers. 

,L In .he process of preparing improved inventive DBM materials, the ma.er.als 
Ly be produced entirely aseptically or be sterilized .o etiminate any infectious a g en«s 
such as HFV, hepatitis B, or hepatitis C. The sterilization may be accomplished usrng 
any method or combination of methods, including one or more of antib.ot.es, 
irradiation, chemical sterilization (e.g., ethylene oxide), or.he.mal sterilization. Otiter 
methods known in the art of preparing DBM such as defatting, sonication, and 
ionization may a!so be used in preparing .he Unproved DBM. Since tire too.og.ca 

acuvify of deminetahzed bone is known ha be detrimentally affected by mos. termtnal 

aerinzation processes, care must be teken when sterfflzing tite inventive composttions. 

to preferred embodiment *e DBM compositions described herein wtll be prepared 

aseptically or sterilized as described in Example 6. 



Ap plications 

,871 taproved osteogenic compositions of .he presen. invention may be used .o 
promote .he heating of bone injuries. The compositions may be used in any bone of the 
body on any We of injury. The improved DBM composition has been destgned .o 
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